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Experimental 

Crystal data 

[Ni 3 (C 9 H 6 N 3 0 3 S) 2 (C 5 H 5 N) 6 ] - 

C 5 H 5 N-2H 2 0 
M r = 1238.32 
Monoclinic, C2^c 
a = 34.490 (3) A 
b = 8.8510 (7) A 
c = 17.8941 (16) A 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.666, T m „ = 0.844 



Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.105 

5 = 0.99 

4808 reflections 



P = 90.912 (1)° 
V = 5461.9 (8) A 3 
Z = 4 

Mo Ka radiation 
jtt = 1.17 mm -1 
T = 293 K 

0.38 x 0.33 x 0.15 mm 



13285 measured reflections 
4808 independent reflections 
2586 reflections with / > 2a(I) 
R~, = 0.073 



359 parameters 

H-atom parameters constrained 
A/w = 0.65 e A~ 3 
&Pmm= -0.47 e A~ 3 



The reaction of Ni(OAc) 2 -4H 2 0 with l-(2-carboxybenzoyl)- 
thiosemicarbazide (H 3 L) produces the title complex, 
[Ni3(C9H 6 N303S)2(CsHsN) 6 ]-CsHsN-2H 2 0, which contains 
an linear array of three Ni 11 atoms. The asymmetric unit 
contains half of the complex molecule, a water molecule and a 
half-molecule of pyridine. The central Ni 11 atom, located on a 
crystallographic inversion centre, has an octahedral N 4 0 2 
environment. The other two Ni 11 atoms have a square- 
pyramidal N 3 OS environment, each bridged to the central 
Ni 11 atom via the L 3 ~ group. The carboxylate groups 
coordinate to the metal atoms in a monodentate fashion. 
The water molecule is linked to the complex molecule via O — 
H- ■ O hydrogen bonds. The molecules further assemble into a 
one-dimensional network parallel to [001] via intermolecular 
N— H- • O hydrogen bonds. 

Related literature 

For related structures and the synthesis of the l-(2-carboxy- 
benzoyl)thiosemicarbazide ligand, see: Shen et al. (1997). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


m-wA-ov 


0.86 


2.10 


2.913 (4) 


158 


N3-H3B-03" 


0.86 


2.13 


2.975 (5) 


168 


04-H4C- ■ 02 


0.85 


2.41 


3.088 (5) 


137 


04-H4D- ■ 03 


0.85 


2.35 


3.020 (5) 


136 


Symmetry codes: (i) — x 


+h-y+h- 


t + 1; (ii) x, 


-y+ l,z + j. 





Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported by the National Natural Science 
Foundation of China (Nos. 20671048, 21041002) and the 
Shandong Province Higher School Science and Technology 
Plan Projects (No. J10LB61). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2135). 
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Bis[/'2-l - (2-carboxybenzoyl)thiosemicarbazide(3-)]hexapyridinetrinickel(II) pyridine monosolvate 
monohydrate 

F. Cao, L. Li and D. Li 



The asymmetric unit of the title complex contains a half complex, a water molecule and a half pyridine molecule (symmetry 
codes to generate second half of complex and pyridine are -x + 1/2,-y + 1/2, -z + 1 and -x, y, -z + 1/2, respectively). The three 
nickel atoms are linked together linearly by two ja.2 - bridged L groups. The central Ni2 atom is in a six-coordinated octahedral 
geometry with two pyridine molecules in axial positions and two amido-carbonyl oxygen atoms and two nitrogen atoms in 
the equatorial plane. The terminal Nil atom is coordinated in a trigonal-bipyramidal geometry composed of two nitrogen 
atoms from two pyridine molecules, one sulfur atom from the thiourea, one amido-carbonyl nitrogen atom, as well as one 
oxygen atom from the carboxylate. Thus, the carbonyl oxygen Ol and amine nitrogen N2 atoms of one ligand are bound 
to Ni2 forming a five-membered chelate ring, while the benzoyloxy oxygen 02, amine nitrogen Nl and sulfydryl sulfur 
SI atoms are bound to terminal Nil atom forming a five-membered chelate ring and a seven-membered ring. The special 
position of the central Ni atom generates the linear organization of the three Ni atoms. The molecules further assemble into 
a one -dimensional network via intermolecular N — H-0 hydrogen bonds (Table 1). 



The title compound, [Ni3L2(Py)6] Py H20, was synthesized by the reaction of 3 mmol Ni(OAc)2-4H20 and 2 mmol l-(2- 
carboxybenzoyl) thiosemicarbazide (H3L, synthesis described in Shen et al, 1997) in 10 ml methanol and 5 ml pyridine. 
The solution was stired for 6 hours. After slow evaporation of the solution over one month, deep red crystals suitable for 
X-ray diffraction were obtained, (yield 42.3%, m.p. 534-538 K). 



All H atoms were placed in geometrically idealized positions and treated as riding on their parent atoms, with C — H 0.93, 
N — H 0.86, and (7i S0 (H) = 1.2C/ e q(C) or £/i S0 (H) = 1.5f/ e q(N). The H atoms of the water molecule were located from the 
Fourier map and refined constraining the O-H distances at 0.85 A and {/i S0 (H) = 1.2f/ e q(0) . 



Comment 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound, with atom labels and 30% probability 
displacement ellipsoids (symmetry codes to generate second half of complex and pyridine are 
-x + 1/2, -y + 1/2, -z + 1 and -x, y, -z + 1/2, respectively). 
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Bis[|j2-1-(2-carboxybenzoyl)thiosemicarbazide(3-)]hexapyridinetrinicl<el(ll) pyridine monosolvate monohydrate 



Crystal data 

[Ni3(C9H 5 N 3 03S) 2 (C 5 H 5 N) 6 ]-C 5 H 5 N-2H 2 0 
M r = 1238.32 

Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 34.490 (3) A 
ft = 8.8510 (7) A 
c= 17.8941 (16) A 
(3 = 90.912(1)° 

V= 5461.9 (8) A 3 
Z=4 



F(000) = 2560 

D x = 1.506 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1906 reflections 

9 = 2.3-23.5° 

li = 1.17 mnT 1 

7=293 K 

Block, black 

0.38 x 0.33 x 0.15 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.666, r max = 0.844 
13285 measured reflections 



4808 independent reflections 

2586 reflections with / > 2a(I) 
R int = 0.073 

Qmax ~ 25.0°, 6 m j n — 2.3° 

h = -40^32 

£ = -10^10 
/= -18^21 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.049 
wR(F 2 ) = 0.105 
5 = 0.99 

4808 reflections 
359 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = V[o 2 (F Q 2 ) + (0.032.P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.65 e A~ 3 
Apmin = -0.47 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z U[ so *IU e0i 

Nil 0.112323 (15) 0.26236 (7) 0.43526 (3) 0.03118 (19) 

Ni2 0.2500 0.2500 0.5000 0.0262 (2) 
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0.003 (2) 


A AA C C~) \ 

U.UU J yZ ) 


C2 


0.029 (3) 


A ATQ 

U.UZ3 (3 ) 


0.031 (3) 


-0.006 (2) 


0.002 (2) 


A AA/1 fy\ 

U.UU4 \Z) 


C3 


0.035 (3) 


A ACQ //1\ 

U.Ujo (4) 


0.036 (3) 


-0.001 (3) 


-0.004 (3) 


A AAA /"3\ 

u.uuy yo ) 


C4 


0.024 (3) 


A AT/I /"3\ 

U.U34 (J j 


0.021 (3) 


-0.004 (2) 


0.0070 (19) 


A AAA /">\ 

—u.uuy yZ ) 


C5 


0.029 (3) 


A A/1 /C n\ 

U.U40 pj 


0.023 (3) 


-0.006 (2) 


0.007 (2) 


A AAT /">\ 

U.UUZ yZ ) 


C6 


0.051 (4) 


U.U /Z (4) 


0.031 (3) 


-0.010 (3) 


-0.003 (2) 


A AAA 

U.UUU y3 ) 


C7 


0.068 (4) 


A A*7/1 (G\ 

U.U /4 J 


0.035 (4) 


-0.017 (3) 


0.000 (3) 


A ATA f1\ 

—u.uzy yj ) 


C8 


0.061 (4) 


A ACA f A\ 

U.UjU (4J 


0.062 (4) 


0.002 (3) 


-0.001 (3) 


A ATA 

—u.uzy yj ) 


C9 


0.039 (3) 


A A1A f1\ 
U.U3V (3 ) 


0.039 (3) 


0.003 (2) 


0.005 (2) 


A A1 C f1\ 

U.U 1 j (J ) 


CIO 


0.036 (3) 


A ACT fC\ 

U.U5Z (j ) 


0.068 (4) 


0.007 (3) 


0.007 (3) 


U.UlO (4J 


Cll 


0.036 (4) 


A 1 AO 

U.1U8 (o) 


0.092 (5) 


0.007 (4) 


0.020 (3) 


A A 1 *7 / /I \ 

U.U1 / (4) 


C12 


0.030 (4) 


0.100 (6) 


0.115 (6) 


0.014 (4) 


0.012(4) 


0.000 (5) 


C13 


0.044 (4) 


0.092 (5) 


0.093 (5) 


0.021 (4) 


-0.009 (4) 


0.014 (4) 


C14 


0.041 (3) 


0.062 (4) 


0.065 (4) 


0.003 (3) 


0.002 (3) 


0.010(3) 


C15 


0.051 (4) 


0.053 (4) 


0.039 (3) 


-0.007 (3) 


0.000 (3) 


0.004 (3) 


C16 


0.070 (4) 


0.045 (4) 


0.078 (5) 


0.001 (3) 


0.000 (3) 


0.022 (3) 
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CI / 


U.U /o \ J) 


U.UZ / (,3J 


A AAA fC\ 
U.UW \D ) 


A AA7 fl\ 

U.UU / ( j ) 


A A 1 A (A\ 

u.u iy [ft) 


A AA 1 (A\ 
U.UU1 \H) 


1 o 


U.UM (4 J 


U.U45 (4) 


A A/^O /VI \ 

U.UoV (4 ) 


A A1 0 f1\ 

— U.Ulo (3 ) 


A AA7 /"1\ 
U.UU / (3 J 


A A1 A f1\ 
— U.U14 (3 ) 


1 Q 

ciy 


a m c. fi\ 
U.U3j (J J 


A A/1 /"/1\ 

U.U4o (4) 


A A/1 H ( A\ 

U.U4 / (4) 


A AAQ f">\ 

— u.uuy (z ) 


A AAC /")\ 

U.UU j (Z) 


A AA/1 f1\ 

— U.UU4 (3 ) 


czu 


a aqa 
U.UoU (4 ) 


A A/1 O //|\ 

U.U4o (4 J 


A acq /vn 
U.UDv (4 ) 


A A 1 /a\ 
U.Ulo (3 J 


A A 1 O /"3\ 

U.Ulo {D ) 


A AAC 

U.UU J {d ) 


CZ 1 


a aqc /c\ 
U.Uoj {D ) 


A A/1 1 //|\ 

U.U43 [ft) 


A AOyl /c\ 

U.Uo^f \ J ) 


A ATC 

U.UZ J ^3 ) 


A A 1 A (A \ 

u.u iy (4 ) 


A A1 A (A\ 
U.U14 \f+) 




A ACQ /7|\ 


A A/1 1 //1\ 

U.U43 (4 J 


A A C 1 (A\ 

U.UD3 (4 ) 


A AAT f"l\ 

U.UUZ {3 ) 


A A 1 T fl\ 

U.U13 {j ) 


A A 1 o /a\ 

U.Ulo \j ) 


CZ3 


U.U /O (4 J 


A A/C /C //1\ 

U.UOO (4) 


A A/1') /VJ\ 

U.U4Z (4 J 


A AAA 
U.UUy {D ) 


A AA1 i"5\ 
U.UU1 {D ) 


U.UUO {D ) 


CZ4 


0.083 (4) 


A AC 1 //1\ 

0.051 (4) 


A AT C /T \ 

0.035 (3) 


A AT 1 /T \ 

0.02 1 (3) 


A AAT 

0.003 (3) 


A AA/1 /1\ 

0.004 (3) 


04 


0.077 (3) 


0.111 (4) 


0.076 (3) 


0.015 (3) 


0.011 (2) 


0.011 (3) 


N8 


0.155(14) 


0.194(17) 


0.164(15) 


0.000 


-0.023 (10) 


0.000 


C25 


0.157(12) 


0.174(12) 


0.146(11) 


-0.012(11) 


-0.020 (8) 


0.040(11) 


C26 


0.253 (18) 


0.17(2) 


0.23 (2) 


-0.107(18) 


-0.143 (14) 


0.094 (17) 


C27 


0.46 (6) 


0.10(2) 


0.28 (5) 


0.000 


-0.29 (4) 


0.000 



Geometric parameters (A, °) 



Nil— 02 


1.992 (3) 


C9— H9 


0.9300 


Nil— N5 


2.029 (4) 


C10— CI 1 


1.371 (6) 


Nil— Nl 


2.037 (3) 


C10— H10 


0.9300 


Nil— N4 


2.099 (4) 


Cll— C12 


1.332 (8) 


Nil— SI 


2.2953 (13) 


Cll— Hll 


0.9300 


Ni2— Ol 


2.032 (3) 


C12— C13 


1.371 (8) 


Ni2— 01' 


2.032 (3) 


C12— H12 


0.9300 


Ni2— N2' 


2.057 (3) 


C13— C14 


1.379 (6) 


Ni2— N2 


2.057 (3) 


C13— H13 


0.9300 


Ni2— N6 


2.194 (4) 


C14— H14 


0.9300 


Ni2— N6' 


2.194 (4) 


C15— C16 


1.367 (7) 


SI— CI 


1.742 (4) 


C15— H15 


0.9300 


Nl— C2 


1.311 (5) 


C16— C17 


1.380 (7) 


Nl— N2 


1.408 (4) 


C16— H16 


0.9300 


N2— CI 


1.309 (5) 


C17— C18 


1.361 (7) 


N3— CI 


1.342 (5) 


C17— H17 


0.9300 


N3— H3A 


0.8600 


C18— C19 


1.359 (6) 


N3— H3B 


0.8600 


C18— H18 


0.9300 


N4— C14 


1.317(6) 


C19— H19 


0.9300 


N4— C10 


1.334 (6) 


C20— C21 


1.377 (7) 


N5— C19 


1.343 (5) 


C20— H20 


0.9300 


N5— CI 5 


1.343 (5) 


C21— C22 


1.351 (7) 


N6— C24 


1.314(5) 


C21— H21 


0.9300 


N6— C20 


1.317 (6) 


C22— C23 


1.350 (6) 


Ol— C2 


1.290 (4) 


C22— H22 


0.9300 


02— C3 


1.283 (5) 


C23— C24 


1.362 (7) 


03— C3 


1.216 (5) 


C23— H23 


0.9300 


C2— C4 


1.492 (5) 


C24— H24 


0.9300 


C3— C5 


1.508 (6) 


04— H4C 


0.8501 


C4— C9 


1.374 (6) 


04— H4D 


0.8498 


C4— C5 


1.402 (6) 


N8— C25" 


1.338 (11) 


C5— C6 


1.392 (6) 


N8— C25 


1.338 (11) 
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C6— C7 


1.373 (7) 


C6— H6 


0.9300 


C7— C8 


1.381 (7) 


C7— H7 


0.9300 


C8— C9 


1.374 (6) 


C8 — H8 


0.9300 


yjL — JNll — JN j 


111 £.1 (\ K\ 
113.0 / (1 J) 


Mi i mi 
\jL — JN 1 1 — JN 1 


yL.L5 (13) 


"\Ti 1 MI 

JN j — JN 1 1 — JN 1 


yi .<$y (14) 


"\Ti 1 "NT A 

\JL — JN 1 1 — JN 4 


oo.Uo (14) 


IN J IN 1 1 IN 4 


Q1 ^1 (\ ^ 


Nl— Nil— N4 


176.13 (14) 


02— Nil— SI 


132.18 (10) 


N5— Nil— SI 


114.10 (12) 


Nl— Nil— SI 


83.98 (10) 


N4— Nil— SI 


92.95 (11) 


Ol— Ni2— Ol' 


180.000 (1) 


Ol— Ni2— N2' 


101.60(12) 


01'— Ni2— N2' 


78.40(12) 


Ol— Ni2— N2 


78.40 (12) 


01'— Ni2— N2 


101.60(12) 


N2'— Ni2— N2 


180.000 (1) 


Ol— Ni2— N6 


89.26 (13) 


Ol'— Ni2— N6 


90.74 (13) 


N2'— Ni2— N6 


90.51 (13) 


N2— Ni2— N6 


89.49 (13) 


Ol— Ni2— N6' 


90.74 (13) 


Ol'— Ni2— N6' 


89.25 (13) 


N2'— Ni2— N6' 


89.49(13) 


N2 — Ni2 — N6' 


90.51 (13) 


m;i m/; 1 
JN 0 — JN 12 — JN 0 


1 so, nnn n ^ 

1 OU.UUU ^ 1 f 


CI — SI — JNll 


n/: in /1 c\ 
V6.2V (15) 


pi mi \n 
C2 — JN 1 — IN 2 


112.4 (3) 


/~"1 \T1 "\K 1 

C2 — JN 1 — JNll 


ill .y (3) 


mi "\t 1 m; 1 
JN2 — JN 1 — JNll 


1 1 n c /i\ 
liy.J (2) 


P1 Ml M1 

CI — JN2 — JN 1 


115.3 (3) 


P 1 W1 Mil 

CI — JN2 — JN12 


IT] Q /1\ 

13 1 .y (3J 


Ml Ml xni 

JN 1 — JN2 — JN12 


1 12.0 (2) 


P1 \n TTQ A 

CI — JN3 — Hi A 


1 in n 
12U.U 


P1 Ml | n rj 

CI — JN3 — HiB 


12U.U 


TT1 A Ml TITD 

Hi A — JN3 — HiB 


1 1(1 A 

120.0 


CI 4— N4— CIO 


115.7 (4) 


CI 4— N4— Nil 


125.1 (4) 


CIO— N4— Nil 


119.2(4) 


CI 9— N5— CI 5 


115.9(4) 


CI 9— N5— Nil 


122.0 (3) 



C25— C26 


1.320 (16) 


C25— H25 


0.9300 


C26— C27 


1.366 (19) 


C26— H26 


0.9300 


C27 — C26" 


1.366 (19) 


C27 — H27 


0.9300 


f^c f^n in 
Co — C / — ii / 


HQ Q 

ny.y 


po f^n m 
Co — C / — ri 1 


ny.y 


pn po f^n 

cy — Co — c / 


lino 
liy.3 (5) 


pn po tto 
cy — Co — H8 


12U.3 


f*n PQ TTQ 

C / — Co — iio 


1 in i 
12U.3 


C4 — C9 — C8 


121.6 (5) 


C4— C9— H9 


119.2 


C8— C9— H9 


119.2 


N4— C10— Cll 


123.3 (5) 


N4— C10— H10 


118.4 


Cll— C10— H10 


118.4 


C12— Cll— C10 


120.1 (6) 


C12— Cll— Hll 


120.0 


C10— Cll— Hll 


120.0 


Cll— C12— C13 


118.5 (6) 


Cll— C12— H12 


120.8 


C13— C12— H12 


120.8 


C12— C13— C14 


118.2 (6) 


C12— C13— H13 


120.9 


C14— C13— H13 


120.9 


N4— C14— C13 


124.3 (5) 


N4— CI 4— H14 


117.9 


C13— C14— H14 


117.9 


N5— C15— C16 


123.6 (5) 


M5 pi< HIS 

IN J V. 1 J 1 1 1 J 


118? 


pi/: ru uk 
C16 — CI J — HID 


no 1 
110.2 


p 1 /: p 1 "7 
C 1 5 — C 1 6 — C 1 / 


llo.O (5) 


p ]: pi /; tti /; 

C 1 5 — C 1 0 — ri 1 0 


1 in n 
12U. / 


p 1 "7 p 1 /: tj 1 /: 
C 1 / — C 1 6 — H 1 0 


1 in "7 
12U. / 


no p 1 /r 

C 1 0 — C 1 / — C 1 6 


llo.O (5) 


PI O pi-7 TTI'7 

C 1 0 — C 1 / — ri 1 / 


1 in 
12U.0 


T_rn 

C16 — CI / — HI / 


1 in £. 
12U.0 


nn no p 1 1 

ciy — cio — ci / 


i i n 1 i z\ 
liy.l (5) 


pin no ijio 
Ciy — Clo — Hlo 


1 in £ 


C17— C18— H18 


120.5 


N5— C19— C18 


124.0 (5) 


N5— CI 9— H19 


118.0 


C18— C19— H19 


118.0 


N6— C20— C21 


123.5 (5) 


N6— C20— H20 


118.3 
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C 1 J — JN 5 — JN 1 1 


120.5 (3) 


pnn LT1A 

C2 1 — C20 — H20 


1 1 O 1 

1 lo.3 


CZ4 — JN 0 — C20 


115.9 (4) 


m pti r">A 

C22 — C2 1 — C20 


iiy.z {p) 


C24 — JN 0 — JN 12 


124.0 (3) 


m r">i mi 
C22 — C2 1 — HZ 1 


1 on a 
1ZU.4 


C20 — JN 0 — JN 12 


1 TA "1 

120.2 (3) 


/T)A UT1 

C20 — C2 1 — HZ 1 


1 on a 
1ZU.4 


C2 — Ol — JNl2 


1 1 1 A 

112.0 (3) 


/^t> ni 
C23 — C22 — C2 1 


inn fc\ 

ll /.y {j) 


pi r\i "\n 1 
C.3 — U2 — JN 1 1 


120.4 (3 J 


r^T) UT> 

C23 — C22 — rl22 


1 O 1 f\ 

1Z1 .U 


JN2 — CI — JN3 


116.3 (4) 


/t>i /^T> UT> 

C2 1 — C22 — HZZ 


1 o 1 n 
1Z1 .U 


JN2 — CI — M 


124.0 (3) 


PTi pii r^^M 
C22 — C23 — C24 


1 1 n a fz\ 
lly.4 (3) 


PI Q 1 

in j — i — o i 


1171 


f" 1 ')') U'l'I 
l^ZZ l^Zj tlZj 


i ?n i 

1 ZU .3 


Ol — C2 — Nl 


124.3 (4) 


C24 — C23 — H23 


120.3 


Ol — C2 — C4 


116.3 (4) 


N6 — C24 — C23 


124.2 (5) 


Nl — C2 — C4 


119.3 (4) 


N6 — C24 — H24 


117.9 


03 — C3 — 02 


124.1 (5) 


C23 — C24 — H24 


117.9 


03 — C3 — C5 


119.8 (5) 


H4C — 04 — H4D 


107.3 


09 P3 rs 


1 1 u.u y-t f 


nc 11 mo nr 
CZ5 — JNs — C2D 




v^v — C4 — 


HQ 1 (A\ 


V^ZO — CZj — IN o 


1 1 A 7 n OA 

1 1 o. / ^ iyj 


C9— C4 — C2 


117.8 (4) 


C26— C25— H25 


121.6 


C5— C4— C2 


123.1 (4) 


N8— C25— H25 


121.6 


C6— C5— C4 


119.1 (5) 


C25— C26— C27 


123 (3) 


C6— C5— C3 


116.8 (4) 


C25— C26— H26 


118.3 


C4— C5— C3 


124.1 (4) 


C27— C26— H26 


118.3 


C7— C6— C5 


120.6 (5) 


C26"— C27— C26 


115(3) 


C7— C6— H6 


119.7 


C26" — C27 — H27 


122.3 


C5 — C6 — H6 


119.7 


C26 — C27 — H27 


122.3 


C6 — C7 — C8 


120.2 (5) 






/~\^\ xt; i c 1 z" 1 1 

<JZ — JN 1 1 — b 1 — C 1 


— 53.3o (ly) 


M1 MO Z" 1 1 Ml 

JN 1 — JNZ — Cl — JN3 


1 70 Z f1\ 
—1 /O.J (3) 


m^ m; 1 ci z" 1 1 
JN j — JN 1 1 — M — CI 


fil ^7 (\ C\ 

yj.D / {lo) 


Mi "> MO Z" 1 1 Ml 

JN lZ — JN Z — C 1 — JN 3 


6.7 (6) 


JN 1 — JNll — M — CI 


4. iv (ioj 


M 1 MO Z" 1 1 C1 

JN 1 — JNZ — Cl — M 


O O (£L\ 

2.2 (5) 


M/1 Mi 1 C1 Z" 1 1 

JN4 — JNll — M — CI 


1 71 /I /I f'l G\ 

— 1 /3.44 (loj 


MiO MO Z" 1 1 C1 

JN lZ — JN Z — C 1 — o 1 


1 70 £ ^0\ 

— 1 /Z.o (Z J 


Z"iO Mi 1 Ml /""■) 

<JZ — JN 1 1 — JN 1 — CZ 


CO /I SA\ 

-Do. 4 (4) 


Mi 1 C 1 Z" 1 1 MO 

JNll — M — Cl — JNZ 


/i n //i\ 
-4.9 (4) 


m~c M"i 1 Ml Z^O 

JN j — JNll — JN 1 — CZ 


ff Q SA\ 

dj.3 (4) 


Mi 1 CI Z" 1 1 "N.T1 

JNll — M — Cl — JN3 


1 7C O (1 \ 

1 /j.o (3) 


M/1 Mil M1 Z^O 

JN4 — JNll — JN 1 — CZ 


1 C 1 ZO\ 

-l3i (Z) 


MiO Z~i1 Z^O M1 

JN lZ — <J 1 — CZ — JN 1 


-3.5 {J) 


C 1 Mi 1 M 1 Z^O 

M — JNll — JN 1 — CZ 


1 /"fl A (A \ 

loy.4 (4) 


MiO ( \ 1 ( ") /~i A 

JN lZ — 0 1 — CZ — C4 


1 70 /I /l \ 

1 /o.4 (3) 


Z~\0 Mil M1 Ml 

<JZ — JNll — JN 1 — JNZ 


1 07 7 /"]\ 
1Z /. / (3) 


MO M1 ( ") C\ 1 

JN Z — JN 1 — CZ — (J 1 


1 /I z"zC\ 

1.4 (6) 


M"C "\Ti 1 M1 \n 

JN j — JNll — JN 1 — JNZ 


no/; /i\ 
— llo.O (3) 


Mi 1 M 1 Z^O (~\ 1 

JNll — JN 1 — CZ — Ol 


1 70 O (1 \ 

—1 /Z.o (3) 


M/1 Mi 1 M 1 Ml 

JN'H JNll — JN 1 — JNZ 


11 /OA 

33 (2) 


MO M1 z^O z~M 

JN Z — JN 1 — CZ — C4 


1 77 1 CX\ 

177.1 (3) 


CI Mi 1 Ml M? 
o 1 IN 1 1 IN 1 IN Z 


4.3 (5) 


Mi 1 M1 f^l OA 

IN 1 1 IN 1 CZ C4 


Z.o yd) 


C2— Nl— N2— CI 


-172.1 (4) 


Nil— 02— C3— 03 


-143.0(4) 


Nil— Nl— N2— CI 


2.7 (4) 


Nil— 02— C3— C5 


40.6 (6) 


C2— Nl— N2— Ni2 


3.7 (4) 


Ol— C2— C4— C9 


45.9 (5) 


Nil— Nl— N2— Ni2 


178.48 (16) 


Nl— C2— C4— C9 


-130.1 (4) 


Ol— Ni2— N2— CI 


169.9 (4) 


Ol— C2— C4— C5 


-130.6(4) 


Ol'— Ni2— N2— CI 


-10.1 (4) 


Nl— C2— C4— C5 


53.4 (6) 


N2'— Ni2— N2— Cl 


34 (81) 


C9— C4— C5— C6 


0.3 (6) 


N6— Ni2— N2— CI 


-100.7 (4) 


C2— C4— C5— C6 


176.7 (4) 


N6'— Ni2— N2— CI 


79.3 (4) 


C9— C4— C5— C3 


178.9 (4) 


Ol— Ni2— N2— Nl 


-5.0 (2) 


C2— C4— C5— C3 


-4.7 (7) 
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Ol 1 — Ni2— N2— Nl 


175.0 (2) 


03— C3— C5— C6 


-70.0 (6) 


M?i Mj? M? N1 

1NZ, 1N1Z, 1NZ, IN 1 


-141 (81) 


02— C3— C5— C6 


106.5 (5) 


fjf. Mj7 M7 Ml 

IN U IN 1Z. IN Z. IN 1 




rn C\ PS CA 

UJ 


1114 


N6 1 — Ni2 — N2 — Nl 


-95.7 (3) 


f^l f^Z f^A 

(Jl — Co — — 


11. 1 (0) 


02 — Nil — N4 — C14 


-15.1 (4) 


C4 — C5 — C6 — C7 


1.7 (7) 


N5 — Nil — N4 — C14 


-128.8 (4) 


C3 — C5 — C6 — C7 


-177.0 (5) 


Nl — Nil — N4 — C14 


80 (2) 


C5 — C6 — C7 — C8 


-1.7 (8) 


SI — Nil — N4 — C14 


117.0 (4) 


C6 — C7 — C8 — C9 


-0.3 (8) 


02 — Nil — N4 — CIO 


166.0 (4) 


C5 — C4 — C9 — C8 


-2.4 (7) 


N5 — Nil — N4 — CIO 


52.4 (4) 


C2 — C4 — C9 — C8 


-179.0 (4) 


Nl — Nil — N4 — CIO 


-99 (2) 


C7 — C8 — C9 — C4 


2.4 (8) 


SI — Nil— N4 — CIO 


-61.9 (4) 


C14 — N4 — C10 — Cll 


-0.6 (8) 


02 — Nil — N5 — C19 


-22.5 (4) 


Nil — N4 — C10 — Cll 


178.3 (4) 


Nl — Nil — N5 — C19 


-115.8 (3) 


N4 — C10 — Cll — C12 


0.3 (10) 


N4 — Nil — N5 — C19 


66.1 (4) 


C10 — Cll — C12 — C13 


-0.1 (10) 


SI — Nil — N5 — C19 


160.0 (3) 


Cll — C12 — C13 — C14 


0.3 (10) 


02 Ni 1 N5 C 1 5 

1111 1 1 — ' 1 ~> 


143.8 (3) 


CIO N4 C14 C13 


0 9 (8*1 


Nl— Nil— N5— C15 


50.5 (4) 


Nil— N4— CI 4— C13 


-178.0 (4) 


N4— Nil— N5— CI 5 


-127.7 (4) 


CI 2— CI 3— CI 4— N4 


-0.8 (9) 


SI— Nil— N5— C15 


-33.7 (4) 


C19— N5— C15— C16 


0.5 (7) 


Ol— Ni2— N6— C24 


4.2 (4) 


Nil— N5— C15— C16 


-166.6(4) 


Ol 1 — Ni2— N6— C24 


-175.8 (4) 


N5— CI 5— CI 6— CI 7 


1.4 (8) 


N2'— Ni2— N6— C24 


105.8 (4) 


C15— C16— C17— C18 


-2.5 (8) 


N2— Ni2— N6— C24 


-74.2 (4) 


C16— C17— C18— C19 


1.8 (8) 


N6'— Ni2— N6— C24 


168 (100) 


CI 5— N5— CI 9— C18 


-1.2 (7) 


Ol— Ni2— N6— C20 


-175.2 (4) 


Nil— N5— C19— C18 


165.7 (4) 


01'— Ni2— N6— C20 


4.8 (4) 


C17— C18— C19— N5 


0.1 (8) 


N2'— Ni2— N6— C20 


-73.6 (4) 


C24— N6— C20— C21 


0.5 (8) 


N2— Ni2— N6— C20 


106.4 (4) 


Ni2— N6— C20— C21 


179.9 (4) 


N6'— Ni2— N6— C20 


-11 (100) 


N6— C20— C21— C22 


-0.5 (9) 


01'— Ni2— 01— C2 


132 (100) 


C20— C21— C22— C23 


0.2 (8) 


N2'— Ni2— 01— C2 


-174.4 (3) 


C21— C22— C23— C24 


0.1 (8) 


N2— Ni2— Ol— C2 


5.6 (3) 


C20— N6— C24— C23 


-0.2 (8) 


N6— Ni2— Ol— C2 


-84.0 (3) 


Ni2— N6— C24— C23 


-179.5 (4) 


N6'— Ni2— 01— C2 


96.0 (3) 


C22— C23— C24— N6 


-0.2 (9) 


N5— Nil— 02— C3 


-63.3 (4) 


C25"— N8— C25— C26 


2.2 (9) 


Nl— Nil— 02— C3 


29.7 (4) 


N8— C25— C26— C27 


-4.6 (18) 


N4— Nil— 02— C3 


-154.1 (4) 


C25— C26— C27— C26" 


2.4(10) 


SI— Nil— 02— C3 


113.6(4) 






Symmetry codes: (i) -x+1/2, -y+l/2, 


-z+1; (ii) -x,y, -z+1/2. 







Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

N3— mA-OV 0.86 2.10 2.913 (4) 158 

N3— H3B-03"' 0.86 2.13 2.975 (5) 168 
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04— H4C-02 0.85 2.41 3.088 (5) 137 

04— H4D-03 0.85 2.35 3.020 (5) 136 

Symmetry codes: (i) -x+1/2, ->>+l/2, -z+1; (iii) x, -y+\, z+1/2. 
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